Gender-based blood transcriptomes and interactomes in multiple sclerosis: involvement of SP1 dependent gene transcription.
In this study we investigated the contribution of gender to global gene expression in peripheral blood mononuclear cells from multiple sclerosis (MS) patients and healthy controls. We observed that, in contrast to the conventional approach, gender-based case-control comparisons resulted in genelists with significantly reduced heterogeneity in human populations. In addition, MS was characterized by significant changes both in the quantity and in the quality of the sex-specific genes. Application of stringent statistics defined gender-based signatures which classified a second independent MS population with high precision. The global unsupervised cluster analyses for 60 subjects showed that 29/31 female and 27/29 male samples were properly identified. Notably, MS was associated in women and in men with distinct gene signatures which however shared several molecular functions, biological processes and interactors. Issues regarding epigenetic control of gene expression appeared as the main common theme for disease, with a central role for the functional modules related to histone deacetylase, NF-kappaB and androgen receptor signaling. Moreover, in silico analyses predicted that the differential expression in MS women and men were depending on the transcription factor SP1. Specific targeting of this pathway by the bis-anthracycline WP631 impaired T cell responses in vitro and in vivo, and reduced the incidence and the severity of experimental autoimmune encephalomyelitis, indicating that SP1 dependent gene transcription sustains neuroinflammation. Thus, the gender-based approach with its reduced heterogeneity and the systems biology tools with the identification of the molecular and functional networks successfully uncovered the differences but also the commonalities associated to multiple sclerosis in women and men. In conclusion, we propose gender-based systems biology as a novel tool to gain fundamental information on disease-associated functional processes.